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(54) Photosensitive composition, orginal plate using the same for lithographic printing, and 
method for producing images on original plate 



(57) The present invention relates to a lithographic 
printing plate in which images can be inscribed by laser 
beams, and which has high resolving power, high sen- 
sitivity, and the improved reservation stability, and re- 
lates to its image-producing method, and a photosensti- 
tive composition which can preferably be used as an 
original plate for lithographic printing. The photosensi- 
tive composition includes an aqueous resin composition 



including fine particles (a) of a resin having at least one 
neutralized anionic group and having a heat fusion prop- 
erty, and a water soluble resin (b) having at least one 
neutralized anionic group, wherein the water soluble 
resin (b) is included in a range of 1 to 30% by weight, 
relative to the total weight of the aqueous resin compo- 
sition; and a substance (c) which absorbs light and gen- 
erates heat. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a lithographic printing plate used in the field of offset printing, and more 
particularly to an original plate for lithographic printing which can be used in a so-called computer-to-plate (CTP) method 
and which Is applicable to direct plate making based on digital signals from a computer or the like, a method for pro- 
10 ducing images on the original plate, and a photosenstitive composition preferably used for producing such original 
plates for lithographic printing. 

Description of the Related Art 

J5 [0002] With the progress of the computer image processing technology, there has been recently developed a method 
for inscribing an image directly on a photosensitive layer by means of photoirradiation based on digital signals. A 
computer-to-plate (CTP) system, which utilizes this method for lithographic printing to form an image directly on the 
printing plate without outputting the image to a silver halide mask film, has attracted much attention. The CTP system 
using high power lasers having maximum strength in a near infrared or infrared region as a light source for photoirra- 

20 diation has various advantages. For example, compact and high power lasers can be easily obtained, a high resolution 
image can be produced with a short period of exposure, and the printing plate material used for this method may be 
handled in a lighted room. 

[0003] As the printing plate material which is used in the above-described system and which does not require heating 
before development of latent images, Japanese Unexamined Patent Application, First Publication No. Hei 9-171249 
25 and Japanese Unexamined Patent Application, First Publication No. Hei 1 1 -268225 disclose a manufacturing method 
for an original plate for lithographic printing using an image forming material including hydrophobic fine resin particles 
and an alkali soluble resin or a hydrophilic binder. 

[0004] However, when Ihe weight ratio of hydrophobic fine resin particles included in the image forming material is 
high relative to the total weight of the hydrophobic fine resin particles and the alkali soluble resin or the hydrophilic 
30 binder, the above- described manufacturing method has a problem in that printed material was marred, because the 
image forming material cannot be completely dissolved in a developer, and thereby, a non -image area cannot be 
completely removed. 

[0005] When the weight ratio of the alkali soluble resin or the hydrophilic binder included in the image forming material 
is high relative to the total weight of the hydrophobic fine resin particles and the alkali soluble resin or the hydrophilic 
35 binder, the above-described manufacturing method has a problem in that an image area is removed together with a 
non-image area during developing, the loss of images occurs, and the development property of the original plate, when 
stored for long periods under high temperature and high humidity, is decreased. 

[0006] Moreover, Japanese Unexamined Patent Application, First Publication No. Hei 11-271962 discloses a man- 
ufacturing method of an original plate for lithographic printing including a first layer made of an alkali soluble resin and 
40 a second layer which is made of fine particles of a heat melting resin and is disposed on the first layer. 

[0007] However, when a non-image area is removed by using an alkali developer, the manufacturing method has a 
problem in that the loss of images occurs, because the alkali developer penetrates into the first layer disposed under 
the second layer including an image area, the alkali soluble resin is dissolved into the afkali developer, and then, the 
image area is also removed together with the non-image area. 



45 



SUMMARY OF THE INVENTION 



[0008] A first object of the present invention is to provide a useful original plate for lithographic printing, an image- 
producing method therefor, and a photosenstitive composition preferably used to produce the original plate for litho- 

50 graphic printing, which permits image inscription by laser beam, reduces the image loss, and has a high resolving 
power, an improved development property which results in reducing blurs in the non-image area ; and a high sensitivity, 
and of which development property is not decreased by storage under the high temperature and high humidity. 
[0009] A second object of the present invention is to provide a useful original plate for lithographic printing which is 
used in the computer-to-piate (CTP) system, fulfills the first object mentioned above, and can be applicable to direct 

55 plate making based on digital signals from a computer or the like, and in which heat processing is not required prior 
to developing a latent image. 

[0010] As a result of extensive research aimed at realizing Ihe above objects, the inventors of the present invention 
discovered that by using a photosenstitive composition comprising an aqueous resin composition including fine parti- 
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cles of a resin having anionic groups in which some or all of the anionic groups are neutralized, and a water soluble 
resin having anionic groups in which some or all of the anionic groups are neutralized, an original piate for lithographic 
printing using the photosenstitive composition can form satisfactory images, which are prevented from generating the 
loss ot images in an image area, and can show satisfactory development properties, and which prevents the generation 

5 of blurring in non-image areas. Moreover, by regulating the quantity of the water soluble resin added into the aqueous 
resin composition, a more useful photosenstitive composition, in which the development property is not reduced even 
when the photosensitive composition is stored under high temperature and high humidity codilions, can be obtained. 
[0011] The inventors of the present invention also discovered that by neutralizing some or all of the anionic groups 
Included in the fine particles of the resin with a basic compound, a water soluble resin can be produced, and by con- 

io trolling the quantity of the basic compound used for the neutralization, the amount of water soluble resin produced can 
be easily regulated, so that a photosenstitive composition having satisfactory storage stability can be obtained. 
[0012] The inventors of the present invention also discovered that by forming a photosensitive layer using the pho- 
tosenstitive composition onto a hydrophilic surface of a support, a useful original plate for lithographic printing can be 
obtained. As a result, the present invention has been completed. 

'5 [0013] That is, the present invention provides a photosenstitive composition comprising an aqueous resin composi- 
tion including fine particles (a) of a resin having at least one neutralized anionic group and having a heat fusion property, 
and a water soluble resin (b) having at least one neutralized anionic group, wherein the water soluble resin (b) is 
included in a range of 1 to 30% by weight, relative to the total weight of the aqueous resin composition; and a substance 
(c) which absorbs light and generates thermal energy. 

so [0014] The aqueous resin composition maybe produced by adding a basic compound to fine particles (a') of a resin 
having at least one anionic group and having a heat fusion property. The fine particles (a 1 ) of the resin having at least 
one anionic group and having a heat fusion property may be produced by an emulsion polymerization. 
[0015] The glass-transition temperature of the resin showing a heat fusion property may be in a range of 50 to 150°C. 
The resin forming the fine particles (a) or the fine particles (a*) may have 35 to 530 millimotes of anionic groups per 

25 100 g of resin solid content. The fine particles (a) may be crosslinked with each other 

[0016] The present invention also provides an original plate for lithographic printing comprising a support having a 
hydrophilic surface; and a photosensitive layer which includes the photosenstitive composition according to the present 
invention and is disposed on the hydrophilic surface. 

[0017] The present invention also provides an image-producing method comprising the steps of inscribing images 
30 by using a laser beam on the original plate for lithographic printing according to the present invention, and developing 
the images by using a basic aqueous solution or water. The laser beam may have maximum strength in a range of 
760 to 3,000 nm. 



DETAILED DESCRIPTION OF THE INVENTION 

35 

[0018] In the following, an embodiment according to the present invention will be specifically explained. 
[0019] Since a photosensitive composition includes an aqueous resin composition including fine particles (a) of a 
resin having at least one neutralized anionic group and having a heat fusion property (hereinafter referred to as "fine 
particles (a)") and a water soluble resin (b) having at least one anionic group (hereinafter referred to as "fine particles 

4 0 (b) w ), the photosensitive composition can be dissolved into an alkaline aqueous solution (a developer). Therefore, a 
non-image area of a photosensitive layer using the photosenstitive composition can be completely removed by the 
developer. Moreover, since some or all of the fine particles (a) and the aqueous resin (b) are neutralized, the photo- 
sensitive composition can be stably dispersed and dissolved in water. Therefore, the photosensitive composition is 
stabilized for a long time, and will not precipitate. 

45 [0020] The photosensitive composition further includes a substance (c) which absorbs light and generates heat. The 
substance (c) can convert light energy of irradiated-light into thermal energy. When the photosensitive composition is 
irradiated by light, the fine particles (a) are melted, fused, and denaturated by the thermal energy generated by the 
substance (c), and then, the fine particles (a) are denaturated so that they barely dissolve in a developer. Thus, the 
light energy caused by image-producing irradiation forms latent images on an original plate for lithographic printing 

so including the photosensitive layer using the photosensitive composition. Then, images can be formed by developing 
the latent images with a developer. 

[0021] The mean particle diameter of the fine particles (a) of the resin having at least one neutralized anionic group 
and having a heat fusion property may be preferably 0.01 to 1 5 urn, more preferably 0.05 to 15 u_ m, so as to effectively 
cause heat denaturation. When the mean particle diameter is over 15 u. m, there is a tendency for the fine particles 
55 affected by the generated thermal energy to not be completely melted and fused. When the mean particle diameter is 
under 0.01 u m, there is a tendency for the fine particles to become the water soluble resin (b). For example, when the 
fine particles have a mean particle diameter of 0.02 u. m and have a relatively broad distribution of particle diameters, 
the fine particles become relatively unsuitable for use as fine particles (a), because the content of the water soluble 
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resin (b is increased. However, even when the mean particle diameter of the fine particles is small, provided that the 
distribution o the panicle diameter is extremely narrow, the content of the water soluble resin (b) is no more than 30% 
by weight, relative to the total weight of the aqueous resin composition, and that the fine particles (a) and the water 
soluble resin (b) have respective^ at least one neutralized anionic group, the fine particles can be used as the aqueous 
resin composition. M 

[0022] Specific examples of the anionic group of the fine particles (a) include a carboxyl group, a sulfo group a 
phosphate group, and a sulphonyl group. Among these groups, a carboxyl group may be preferably used because it 
can easily be substituted. The content of the anionic group substituted in the fine particles (a) may be preferably in a 
range of 35 millimoles to 530 millimoles per 1 00 g of resin solid content. When the content of the anionic group Is under 
35 millimoles per 100 g of resin solid contenl, Ihere are tendencies for the fine particles (a) to be barely dissolved in a 
developer, and for the non-image area to become difficult to remove. In contrast, when the content of the anionic group 
is over 530 millimoles per 100 g of resin solid content, synthesis of the fine particles (a) tends to become substantially 
difficult. The content of the anionic groups substituted in the fine particles (a) affects the removal of non-image areas 
by using an alkali solulion after formation of latent images and affects the storage stability. Hence, sufficient care should 
ronoo, SSleCtlng the content while considering the component ratio of the fine particles (b) described below 

1 k I IH* 'r PartideS (a) 8re mU,Ua " y melted and fused due t0 ,he thermal ene W converted from the light energy 
absorbed by the substance (c). Therefore, the glass-transition temperature (Tg) of the fine particles (a) may preferably 
be low, so that the fine particles (a) are melted and fused by less thermal energy. Specifically, the Tg of the fine particles 
a may preferably be in a range of 20 to 150'C. When the Tg of the fine particles (a) is below 20'C, the fine particles 
a) tend to be melted and fused with each other during storage at room temperature, which results In degradation of 
he development properly. When the Tg of the fine particles (a) is over 150-C. since the fine particles (a) are required 
to be irradiated by high light energy so as to be melted and fused with each other, the fine particles (a) become sub- 
stantially unsuitable for use. 

[0024] When the Tg of the fine particles (a) is below 50»C, it is difficult to dry a phtosensitive layer disposed on a 
support by heating, and the development property of the fine particles (a) stored for a long time is decreased because 

o! 50 1 to a i50'C n9 fUSi ° n °' <ine PartiC ' eS (9) ' HenCe ' T9 ° f Pa,1iC,eS (3) may be Preferab,y in a ra "9 e 

[0 ° t 2 h 5 L A u $ t PeCi , f i° T amp ' CS °' 3 me,h0d ' or preparin9 ,ine P arliclos lhere can b e mentioned a pulverization 
method which yields fine particles by pulverizing high polymers, an emulsification method which emulsifies a resin 
using an emulsif.er, a reverse phase emulsification method, a emulsion polymerization method, or like methods Pro- 

r™ hat ,ar9e ' fine paftiCleS (a) Mn be ob,ained ' there is n ° 'Citation imposed on methods of preparation therefor. 
[0026] An emulsif.er used in the emulsion polymerization method affects the sensitivity and the ink acceptability of 
the orig.na plate tor lithographic printing. Hence, sufficient care should be taken in selecting the kind and the quantity 
of the emulsifier used. However, the emulsion polymerization method may be preferably used for producing the fine 
particles a) and the fine particles (a') of the resin having at least one anionic group and having a heat fusion property 
for the following reason. r " 



(1 ) The anionic group or another functional group can be easily substituted into the fine particles by using polym- 
erizable monomers having at least one anionic group or another functional group. 
40 (2) The Tg can be easily regulated. 

(3) The content of the water soluble resin (b) in the aqueous resin can be easily regulated by the method described 
below. 



[0027] The fine particles (a) of the resin having at least one neutralized anionic group and having a heat fusion 
property may be easily produced by neutralizing the fine particles (a') of the resin having at least one anionic group 
and having a heat fusion property with a basic compound. 

[0028] In the following, a production method for the fine particles (a) and the fine particles (a') will be explained 
0029] The fine particles (a') may be produced by emulsifying and polymerizing polymerizable monomers having at 
least one anionic group, if desired, with other polymerizable monomers. 

[0030] Specific examples of monomer having at least one anionic group include monoalkyl maleates such as (meth) 
acrylate, croton.c acid, fumaric acid, itaconic acid, maleic acid, sorbic acid, monobutyl maleate; a polymerizable mon- 
omer haying a carboxyl group such as monoalkyl itaconate; a polymerizable monomer having a sulfo group such as 
methallyl sulfonate; a polymerizable monomer having a phosphate group; and a polymerizable monomer having a 
sulfunc ester group. Among these, the polymerizable monomer having a carboxyl group may be preferably used and 
acrylic acid and methacrylic acid may be specifically used, since copolymerization with other polymerizable monomers 
can be easily carried out. 

[0031] Specific examples of other polymerizable monomers include a slyrcne, a hydroxystyrene, an acrylonitrile. an 
acrylamide, acrylamide derivatives such as N-octyl acrylamide and methylene bisacrylamide, (meth)acrylate esters 
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such as methyl (meth)acrylate, ethyl (meth)acrylate, butyl (meth) a crylate, 2-hydroxv ethvlfmethlacrviat* anrt o h 
droxy propyl (methjacry.ate. amino ethy. (me,h)acry,ates such as dimethyl Zl e, SSSS^^dSE 

d^c^rn IIS' abl,i,y ' 8nd '° r69U,ale the Seasili ^ specific exalSo, i^SSS 
diaZ I c^ZnH ^ } COmpound " a t"(meth)acrylate compound, a tetr a (me.h)acry la te compound a 

S It 2 , ' ! ^ com P° und . « tetraallyl compound, and more specifically include divinyl benTeTSivinvl 

lycoi dKmethJacrylate, 1 ,3-butyl di(meth)acrylate, trimethylolethane tri(meth)acrylate trimethvlotoroDane Ml JZ! 
y a e, dipentaerythrite tri(meth)acrylate, dia.tylphthalate, tria.lyl dicyanulate tetmallyio Te Zne Tnc alvl ml W 
root A"! S T ^ b ° USed a,0n9; a,,emalive 'V. <»<> - -ore can be used together " ' ' 

ISL™ ! p0 T: riZa,iC,n ini,ia,0r USed ,or ,he emulsion Polymerization, commonly known ones may be used 
specific examples of wh,ch include various persulfates such as an ammonium persulfate and a potessium Lllfa^ ' 
various redox type initiators such as a hydrogen peroxide-metallic salt, an organoperox de metalEc salt an 

or f cyclic polyamine compound ' an or9anoperox ide - dime, 'v ■K.t^S^SSE 

metallic ox.de, and various azo compounds such as an aromatic diazoamino compound an aromatic Izothioetht 
compound, an aromatic diazoxy compound, and an analiphatlc diazo compound d.azothioether 

H ,hf thG , ? UlSUi f ' USGd '° r ' he emU ' Si0n Po'ymerization, commonly known ones may be used' specific exam 

SETS T "T* eCy,lrim ° lhVl amm ° niUm aCe,a,C ' a " a'MPyridinium salt, and'he like ' 

Ixaml II!. , 63 <a) bS S ^ n,hesized b V "Sing the conventional emulsion polymerization method For 

b ad q an ntat 127 TT' "* ^ m ^ '° a wate " and •™."Cf2^S 

by adding an Initiator and carrying out polymerization in an inert gas atmosphere, and if desired with heatino Ait^r 

nahvely. a mixture of a suitable polymerizable monomer and a suitable surlaL. and an i^U or are Iped mo 

to cany out polymerization in an inert gas atmosphere, and if desired, with heating PP ^ 

[0036] Spec.f,c examples of the basic compound used for neutralizing the fine particles (a') include amine cmnn „^ 

propylamine. dHSopropyiam.ne, n-butylamine, di-n-bu.ylamine, monoethanolan^ne/diethanolamineTSSS 

K L^" ' ine Paf1iC,eS (a,) arC neu,rali2ed . a "ater soluble resin (b) is produced together with the fine particles 
(a) of the resin having at least one anionic group and having a heat fusion property At tnis 1^ I , 

ess tT::t*i t (b) t s in accordance with the wnd °- ^ 2 <** - £££ -7:1 

Ssome o7a f 2 ■ ™ W aVin9 a ' ' eaSI neUtrali2ed ani ° niC ^ refers <° a wa.er P so,ub,e resin, in 
which some o all of the anionic groups are neutralized, and of which aqueous solution is transparent and in wh Jh 

0039, S ' n A"" , PreC ' Pi,a r C ° ndi,i0n ln WhiCh ,he ^vitational acceleration is hig h ' Wh ' Ch 

form! \ ,£ S ? reS ' n " 9eneraHy r6ferS 10 a resin which ca " be uni <°«% dissolved in water that is which 

Tkm kv oTa" T!Z ? TT*? 3 W3ter ThG ,inG PadiC, ° S alS0 bGC0 ™ translucent o r ns P a nt f "m 
fromtS^Sere'^ 

[0040] m contrast, the fine particles can be precipitated a. a final speed determined by the particle diameter and the 

tlTr SSS^S' T SPSCifiC 9faVily °' S ° ,Venl US6d ' and lhe 9 ravi,ati ° na ' ac« C e 
Z^ZII J I { ) S t0 3 com P° nent whi =h is not precipitated under the condition in which the arav- 

SSSSSJT ' S f •' T SPeCifiCa '* 3 COmP ° nem Which is not P reci P ilated b V centrifugatin S hours^at 
3,330,000 m/s z at a gravitational acceleration of 340 000 G s rs 31 

aZll J h , e nn a,e 7 0lUble reSin (b) ray be produced ^ "e«tralizing the resin having 53 to 1 400 millimoles of anionic 
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[0042] As described above, the Tg of the water soluble resin (b) may be preferably in a range of 20 to 150°C, more 
preferably 50 to 150*C, in order to improve the storage stability. 

[0043] The water soluble resin (b) can fill up spaces between the fine particles (a), can reinforce film strength, and 
can improve the damage resistance. The substance (c) which absorbs light and generates heat is dispersed into the 
5 aqueous resin composition including the fine particles (a) and the water soluble resin (b), so as to efficiently produce 
the heat. 

[0044] In contrast, the inventors of the present invention discovered that the storage stability of a produced original 
plate for lithographic printing is decreased when the content of the water soluble resin (b) in the aqueous resin com- 
position Is high. That is, a non-image area of the photosensititive layer stored under high temperature and high humidity 
10 becomes difficult to dissolve in a developer, with the increase of the content of the water soluble resin (b) in the aqueous 
resin composition including the fine particles (a) and the water soluble resin (b). 

[0045] The content of the water soluble resin (b) is evaluated by measuring respectively a dry-solids ratio of an 
aqueous solution of the aqueous resin composition and a dry solids ratio of the supernatant obtained by centrifuglng 
the aqueous solution of the aqueous resin composition lor 2 hours at 3,330,000 m/s 2 al a gravitational acceleration of 
'5 340,000 G, and by calculating the content of the water soluble resin (b) in accordance with the following formula: 

[ the content of the water soluble resin (% by weight) = dry solids ratio of the 
20 supernatant / dry solids ratio of the aqueous solution of the aqueous resin composition x 1 00] 

[0046] The content of the water soluble resin (b) in the aqueous resin composition may be preferably in a range 1 
to 30% by weight, more preferably 1 to 20 % by weight, relative to the total weight of the aqueous resin composition. 
When the content of the water soluble resin (b) is under 1% by weight, there is a tendency for the film strength of the 
25 photosensitive layer to decrease and the surface of a resulting printing plate using the photosensitive layer is easily 
damaged. When the content of the water soluble resin (b) is over 30% by weight, there is a tendency forthe development 
property to be decreased by storing at high temperature and high humidity. 

[0047] The aqueous resin composition can be produced by adding the aqueous resin (b) having at least one neu- 
tralized anionic group into the fine particles (a) of the resin having at least one neutralized anionic group and having 
30 a heat fusion property. 

[0048] The aqueous resin composition can be produced by adding the basic compound into the fine particles (a*) 
having at least one neutralized anionic group and having a heal fusion property, to produce the fine particles (a) of the 
resin having at least one neutralized anionic group and having a heat fusion property and the aqueous resin (b) having 
at least one neutralized anionic group at the same time. That is, the water soluble resin (b) can be produced from fine 

35 particles of the resin by adding the basic compound into the fine particles (a 1 ), so that the fine particles (a) and the 
water soluble resin (b) can be produced at the same time. This process may be carried out by using the fine particles 
crosslinked with each other. According to these methods, the aqueous resin composition can be easily produced, and 
the content of the aqueous resin (b) in the aqueous resin composition can be easily regulated by selecting the kind or 
the quantity of the basic compound used. Hence, these methods can be preferably used. 

40 [0049] The substance (c) which absorbs light and generates heat indicates a substance which absorbs light irradiated 
in the photosensitive composition layer and generates thermal energy, and as such a substance, there can be men- 
tioned, for example, various pigments or dyes. 

[0050] As the pigment which can be used in the present invention, there can be used commercially available pigments 
and those pigments described in the Color Index Manual "Saishin Ganryou Binran" (New Manual of Pigments) (edited 

45 by the Japan Pigment Technology Association, 1 977), "Saishin Ganryou Ouyou Gijutsu" (New Applied Technology for 
Pigment) (CMC Publishing, 1986), "insalsu Inki Gijutsu" (Printing Ink Technology) (CMC Publishing, 1984), etc. The 
types of pigment include black pigments, yellow pigments, orange pigments, brown pigments, red pigments, violet 
pigments, blue pigments, green pigments, fluorescent pigments, and in addition, polymer bound coloring pigments. 
More specifically,, there can be used insoluble azo pigments, azo lake pigments, condensed azo pigments, chelate azo 

50 pigments, phthalocyanine base pigments, anthraquinone base pigments, perylene and perinone base pigments, thio- 
indigo base pigments, quinacridone base pigments, dioxazine base pigments, isoindolinone base pigments, quinoph- 
thalone base pigments, dye lake pigments, azine pigments, nitroso pigments, nitro pigments, natural pigments, fluo- 
rescent pigments, inorganic pigments, carbon black, etc. 

[0051] Among these specific examples, carbon black is particularly preferred as a substance which absorbs a near 
55 infrared to infrared ray laser beam to efficiently generate heat, and is economically competitive. At present, carbon 
blacks having various functional groups and having excellent dispersibility are commercially available and, for example, 
carbon blacks described in delail in "Carbon Black Manual. 3rd edition, (edited by the Carbon Black Association) 1 995, 
p. 167", "Characteristics of Carbon Black and Optimal Formulation and Applied Technology (Technical Information 
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bSSTS^' 1 1 1 " e,C - Ca " be Pre,erab ^ Used in ,he P*~"» invention 

which attaches a surfactant, a method in which a reactiv Tsub ° d '^^'"S surface - c °a.in g a resin or wax. a method 
s compound, polyisocyana.e, is bound to the surface ^ w * ^ C ° Up,ing aaem or an e P°*/ 

described* "Kinzoku SckkennoSelshi.su EC?<£j^^"° ^ ^ SUrfaCe trea,ina methods are 
"Saishin Ganryou Ouyou Giju.su" (New Applied ^echnoloov n ! p. Me,a '^ SandTheirA PP ,icati °")(SalwalShobo). 
Giju.su" (Printing ink Technology) (CMC PubSing Tsw) * ] { ° M ° 1986) ' and " lnsalsu 

» SS n^&^ 1 h to XT m inVemi ° n Pre ' era ^ haa a P a "« a «ameter within the range or 0.01 to 15, 

there cante ^^^oJSi^T^^^ ^ *° ^ any known ~tional dye and 
thesis Chemistry Association, 1 970), "Shiki 7fl 7Ko uqaku H^ILlT, ' ^ ManUa " (Cdited by the 0 ^ anic ^ 
ited by the Coloring Materia. AssocLn, AsakuJ Sh en 1 C 5 ' ^ Ma,er ' a ' Enaineeri "° Handbook) (ed- 

- nology and Marke, of Indus.ria, Coloring Mat ,2 eS by CMC SSTS "J*? 2? G,jUtSU l ° Shijy ° U " ^ ch ' 
Chemis.ry Manual - Applied Chemistry Version) (edited bv.h. i fl l! ^ 9akU B ' nran ° Uyou Ka 9 aku 

More specifically, there can be mentioned az dye mc.al clot ™ Ma ™ en Sho,en ' 1986 >- 
dyes, phthalocyanine dyes, cartonium dyes quinoneimS dves m^ J ' Pyrazolone 320 d V Gs . anthraqulnone 
dyes, nitro dyes, xan.hene dyes, thiazine dye Z es and , ' , ! yeS> CyaninS dy6S ' indig ° dyes ' ^ inolina 

» which absorb „gh. of from the near infrared l.c ,'he 1^1" ^' ^ ^ Mc e ** m ^ ones 
[0055] The dyes which ah^nrh „»o r • r 7? ' n,rared re 9' on are particularly preferred. 

OapanL Pate^U^ ^p, cyanine dyes ^ jf , 

described in Japanese Patent Unexamined Pub5catlnf N l% , 7 * ' 59 - 202829 ' 6 °- 7 8787, etc, methane dyes 
quinone dyes described in Japanese Patent ^ 

* 59-73996, 60-52940, 60-63744 etc • sauaSuJ , S J 1 N ° S ' 58 " 112793 . 58-224793, 5948187 

58-112792; cyanine dyes dJ^^rnX^l m 45r M f Patem Un6Xamined N ° 
U.S. Patent No 5,156,938 and the like Furthenmorf L~ 1 k ' ,n ' rared absoi P ,ion agents described in 
salt described in U.S. Patent No 3 881 924 2c h'.n fh , ment,oned: substituted arylbenzo (thio, P yridinlum 
Publications No. 57-142645, pyry Hum compel TSZT™, JaPa " eSe Pa,e "' J^JZ 

' 58-181051. 58-220143, SB-UeZ, ls7u S otv t^J^SZTL "T PMiC ^ S N ° s - 

cations No. 59-216146; penamethinethio pyryliun ^saS deTcribL! ? JaP3neSe Pa,en ' Une *amined Publi- 
described in Japanese Paten, Unexamined P»ns Nos 1 T^J T\ ^ 4 ' 283 ' 475; P ™" um com P™«* 
described in U.S. Paten. No. 4 756 993 PUD " Cdll0ns Nos 5-13514 and 5-19702, and infrared absorption dyes 

2^ at - « « of suitabie pigment or dye. 

be selected among the above described p gme, t or dyes The? u bl ? ^ ,hiS ,0 ,hermal "» W. i 
layer to produce the photosensitive composition <C) * added t0 the aqueous resin imposition 

existing fine particles. ,n con.rast wher uh added amn „, t"^ ,6ndS n °' ,0 be Sufficient t0 fu *e the co- 

energy generated tends to be sufficient - u^TJ^^i^ WG ' 9ht ' ^ a — * «» therma. 

2o5 8 T wr 'T ' im89e SUitab ' e f ° r f ° min9 an o, tsi abl h6re " ' t6ndenCy *" " * » ^ 

easting fine particles. ,n contrast, wher he ^.r™ '^^ n °' '° be SuWfcient t0 '"^ the co- 

energy generated tends to reach a sa^ion tS and! e s « T h'" 3 °;' < ' b/ Weight ' ,h6 am ° Un * 0f ,he ther ™, 
is not desirable. 9Ve1, and lhere 18 a le »dency for Ihe addition lo exert no effect, which 

ss. .t^jrr^sx* ph< "° sens ' i " v ' •~ » - — — » 

£M . p to ,„ sc „ sli « layer in , his -*» b, , igh „„« 0 „, , is 
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steel iron, etc.; dims ol plastics such as polyethyleneglycol terephthalale (PET), polycarbonate, polyvinyl acetal, pol- 
yethylene, etc, a composite material such as paper or plastic film which has been coated with a synthetic resin solution 
and which is provided with a rnelal layer by vacuum deposition, laminalion or similar technology; and the like Of these 
particularly preferred are an aluminum support and a composite support covered with aluminum 

E5L Th , 6 aC l°' aluminurn su PP° n is desirab| y surface-treated for the purpose of increasing water retention 
and improving the adhcs,on with the photosensitive layer. For example, surface roughening methods Include a brush 
polishing method a ball polishing method, electrolytic etching, chemical etching, liquid honing, sand blasting and 

2t! ° ^T* r0U 9 henin 9 melhod includin 9 the use of electrolytic etching is particularly preferred. 

[0063J The electrolytic bath used during elec.roly.ic etching includes aqueous solutions containing an add, an alkali 
or their sails and an aqueous solution containing an organic solvent. Of these, particularly preferred are elcclrolytes 
containing hydrochloric acid, nitric acid, or their salts. ".uu./ies 

[0064] Further, aluminum plates subjected to surface roughening treatmem, if desired, may be subjected to desmut- 
ting treatment with an aqueous solution of acid or alkali. The aluminum plate thus obtained is desirably anodized 
Particularty. a method is desirable which uses for the treatment a balh containing sulfuric acid or phosphoric acid 
[0065] Further, , desired, various treatments can be carried out, for example, a silicate treatment (sodium silicate 
potassium silicate) as described in U.S.Paten. Application No. 2714066, U.S.Patent Application No 3181461 a po- 
tassium zirconium fluoride treatment as described in U. S. Patent No. 2,946.638, a phosphomolybdate treatment as 
described ,n U. S. Patent No. 3,201 ,247, alkyl titanate treatment as described in United Kingdom Patent No 1 108 559 
a polyacrylic acid treatmenl as described in German Patent No. 1,091,433, a polyvinylphosphonic acid treatment as 
described In German Patent No. 1,134,093 and United Kingdom Patent No. 1,230,447, a phosphonic acid treatment 
as described in Japanese Examined Patent Application, Second Publication No. Sho 44-6409, a phytic acid treatment 
as described in U. S. Patent No. 3,30,951 , a treatment with a salt of a hydrophilic organic high molecular compound 
and a divalent metal as described in Japanese Unexamined Patent Application, First Publication No. Sho 58-18291 
a hydrophilic treatment by undercoating a water-soluble polymer having a sulfonic acid group as described in Japanese 
Unexamined Patent Application, First Publication No. Sho 59-101651, a coloring treatment with an acid dye as de- 
scribed in Japanese Unexamined Patent Application, First Publication No. Sho 60-64352. a silicate electrodeposition 
treatment as described in U. S. Patent No. 3,658,662. etc. P 
[0066] It is also preferred that the aluminum plalos be subjected to scaling Ircatmenl lor sealing pore cavities after 
sand blasting and anodizing. The sealing treatment can be carried oul by dipping in a hot aqueous solution containing 
hot water and inorganic salt or organic salt or in a steam bath, etc. 

[0067] The original plate for lithographic printing can be produced by applying the coating solution containing the 
fnnco, T Ph°l°senstilive composition on the support and drying by conventional techniques 
0068] The coating solution containing the photosenstitive composition can be prepared by dispersing or dissolving 
the p,g men , or the dye into a solution including the aqueous resin composition. The coating solution containing the 
photosenstitive composition can also be prepared by mixing the aqueous resin composition with .he pigment or the 
dye which are dispersed or dissolved into water or a mixed solvent including waler and an organic solvent 
[0069] As dispersing machines which are used to disperse the pigment or the dye. there can be used conventional 
dispersing machines, such as an ultrasonic disperser, a sand mill, an atlritor, a barrel mill, a super mill a ball mil an 
impeller, a disperser. a KD mill, a colloid mill, a dynalron, a three-roll mill, a pressure kneader. paint conditioner etc 
At this time, the organic solvent may be used. The organic solvent may preferably be an organic solvent having a low 
melting pomt which can dissolve in water uniformly, specific examples of which include alchols such as methanol 
ethanol, n-propanol, isopropanol, n-butanol, sec-butanol, and t-butanol, ketones such as acelone, methyl ethyl ketone' 
and methyl isobutyl ketone, esters such as ethyl acetate and butyl acelate, and aromatic hydrocarbons such as toluene 
and xylene. 

[0070] The coating solution including the photosenstitive composition layer may further contain various coating aids 
for Improving coatability. For example, in order to adjust the viscosity, there can be added various natural water-soluble 
polymers, synthetic water-soluble polymers, water-soluble organic solvents such as methanol, ethanol, isopropanol 
acetone, methyl ethyl ketone, ethyl acetate, ethylene glycol, or propylene glycol, various surfactants or the like ' 
[0071] The coating solution including the photosensitive composition layer thus prepared is applied on the support 
by conventional techniques, after adjusting the solids conlent ol the coating solution to preferably 1 to 50% by weight 
relative to the total weight of the coating solution. As a coating method, there can be cited a rotary coating method 
using a spin coater or the like, a dip coating method, a roll coating method, a curtain coating method, a blade coating 
method, an air knife coating method, a spray coaling method, a bar coater coating method' or the like 

«?! ° 0a " n9 S °' Uti0n inC ' uding ,he P hot °senstitive composition layer coated on the support is preferably dried 
at 30 to 150 C for 10 seconds to 10 minutes using a hot air dryer, an infrared dryer, etc. 

[0073] Next a method for preparing a printing plate using the original plate for lithographic priming (an imaqe-pro- 
ducing method) will be explained. a H 

[0074] The original plate for lithographic printing is a so-called computer-to-plate (CTP) plate, which allows direct 
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55 



laser(lasing wavelenqth 193 nm 30-a nm <«i , Wdv e«engm. ssd nm, 1064 nm, an excimer 

5 case, such an light sou ce can blused oy se, e t no a ^ 488 " m) ' a " d ,he ,ike ' each 

the near infrare 22 S Z%o Z SETT" T ^ ^ lhe ™ m sl ™9 lh in 

LUU79J The content of the alkali agent in the developer is Dreferablv n nn^ to 1 no' kv , • u + 
» ethylene glycol monophenyLTben^ , 9 ^ T^^' 6ther 6thylene 9*"' ben2 W e ^er, 

' r'.r^r^rrrr^r-- — ——————— _ 

K»«rS5^ a 2l fcclTp"! ? P ' ate " ,ith ° 9raphiC Prin "^ iS M ° ut P—** at a 
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[0086] The photosensitive composition of this present invention can be used for various uses other than the original 
plate for lithographic printing. 

EXAMPLES 

5 

[0087] In the following, the present invention will be explained more specifically by showing examples. However, the 
present invention is not limited to the following examples. 

[0088] In the following examples, the dry solids ratio was expressed by measuring a weight ratio of a sample of 1 g 
before and after the sample was dried at 130°C for 1 hour. 
w [0089] The number average molecular weight was measured by gel permeation chromatography (hereinafter referred 
to as "GPC"), and expressed in molecular weight terms of polystyrene. 

[0090] The quantity of the water soluble resin is measured by centrifugation of the sample for 2 hours at 100,000 
revolutions per minute (3,330,000 m/s 2 , 340,000 G) by means of a centrifuge (trade name of "Optima TLX" manufac- 
tured by Beckman Coulter, Inc.) to precipitate fine particles o( a resin, and then, by measuring the dry solids ratio of 

15 the supernatant thereof. 

[0091] The glass-transition temperature (Tg) was measured by using a differential scanning calorimeter (DSC). 
[0092] The storage stability was evaluated by change of the development property measured by dipping the sample 
into a 1 :99 diluted solution of a developer for positive PS plates "PD-1 " (manufactured by Kodak Polychrome Graphics 
Japan Ltd.) at 30°C for 30 seconds to effect development before and after heating the sample in a thermo-hygrostat 

20 at 60°C and 75% humidity for 1 5 hours. 

Synthesis Example 1: Synthesis Example of Aqueous Resin Composition (A) 

[0093] In a 1 liter four-necked flask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe with a 
25 thermometer, and a dripping apparatus were charged 228 g of distilled water, 0.22 g of methyl methacrylate, and 0.44 
g of "NEWCOL-560SF"(trade name for emulsifier manufactured by Nippon Nyukazai Co., Ltd.) and heated to 80°C 
with stirring well. After 15 minutes of stirring, 0.22 g of methyl methacrylate and 0.22 g of butyl methacrylate were 
added into the four-necked flask and were mixed well with each other. After 20 minutes of stirring, a solution, in which 
0.17 g of ammonium persulfate was dissolved into 5 g of distilled water, was added into the four-necked flask, and 
30 then stirred well. After 20 minutes of stirring, a mixture including 34 g of styrene, 83.73 g of methyl methacrylate, 37.0 
g of butyl methacrylate, 15.26 g of acrylic acid, and 1.26 g of "NEWCOL-560SF", and a solution, in which 0.29 g of 
ammonium persulfate were dissolved into 50 g of distilled waler, were respectively dripped over 3 hours by means of 
different dripping apparatuses. After dripping, stirring was further continued for 5 hours to obtain an emulsion of acrylic 
fine resin particles having a dry solids ratio of 38.5% by weight, a volume mean particle diameter of 0.089 \i m, 124.7 
35 millimoles of carboxyl groups per 100 g of resin solid content, and a water soluble resin content of 0.3% by weight, 
relative to the total weight of acrylic fine resin particles. Hereinafter, this emulsion is referred as an aqueous resin 
composition (A). 

Synthesis Example 2: Synthesis Example of Aqueous Resin Composition (B) 

40 

[0094] In a 1 liter four-necked fiask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe with a 
thermometer, and a dripping apparatus were charged 228 g of distilled water, 0.22 g of methyl methacrylate, and 0.44 
g of "NEWCOL-560SF"(lrade name for emulsifier manufactured by Nippon Nyukazai Co., Ltd.) and were heated to 
80°C while stirring well. After 15 minutes of stirring, 0.22 g of methyl methacrylate and 0.22 g of butyl methacrylate 

45 were added into the four-necked flask and were mixed well with each other. After 20 minutes of stirring, a solution in 
which 0.17 g of ammonium persulfate was dissolved into 5 g of distilled water was added into the four-necked flask, 
and then stirred well. After 20 minutes of stirring, a mixture including 34 g of styrene.. 81 .73 g of methyl methacrylate, 
35.59 g of butyl methacrylate, 15.26 g of acrylic acid, 3.4 g of divinyl benzene., and 1 .26 g of "NEWCOL-560SF'\ and 
a solution in which 0.29 g of ammonium persulfate were dissolved into 50 g of distilled water were respectively-dripped 

50 over 3 hours by different dripping apparatuses. Alter dripping, stirring was further continued for 5 hours to obtain an 
emulsion of acrylic crosslinked fine resin particles having a dry solids ratio of 38.5 % by weight, a mean volume particle 
diameter of 0.089 n m, 1 24.7 millimoles of carboxyl groups per 1 00 g of resin solid content, and a water soluble resin 
content of 0.3% by weight, relative to the total weight of acrylic crosslinked fine resin particles. Hereinafter, this emulsion 
is referred to as aqueous resin composition (B). 

55 

Synthesis Example 3: Synthesis Example of Aqueous Resin Composition (C) 

[0095] In a 1 liter four-necked flask equipped with a stirrer, a condenser, a dry nitrogen introduction pipe with a 
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thermometer, and a dripping apparatus were charged 228 g of distilled water, 0.22 g of methyl methacrylate, and 0.44 
g of "NEWCOL-560SF"(trade name for emulsifier manufactured by Nippon Nyukazai Co... Ltd.) and were heated to 
80°C while stirring well. After 15 minutes of stirring, 0.44 g of methyl methacrylate were added into the four-necked 
flask and were mixed well. After 20 minutes of stirring, a solution in which 0.1 7 g of ammonium persulfate was dissolved 

5 into 5 g of distilled water was added into the four-necked flask and was then stirred well. After 20 minutes, a mixture 
including 1 70 g of methyl methacrylate and 1 .26 g of "NEWCOL-560SF", and a solution In which 0.29 g of ammonium 
persulfate was dissolved into 50 g of distilled water were respectively dripped over 3 hours by different dripping appa- 
ratuses. After dripping, stirring was further continued for 5 hours to obtain an emulsion of acrylic fine resin particles, 
which have a dry solids ratio of 38.5% by weight, relative to the total weight of acrylic fine resin particles, and a mean 

10 volume particle diameter of 0.089 u, m, and which docs not include a carboxyl group and a water soluble resin. Here- 
inafter, this emulsion is referred to as aqueous resin composition (C). 

Synthesis Example 4: Synthesis Example of Aqueous Resin Composition (D) 

f5 [0096] 6 g of an ammonia solution, in which 25% by weight of ammonia was included, was added into 100 g of the 
aqueous resin composition (A) obtained in Example Synthesis 1, and this was stirred well to obtain an emulsion of 
acrylic resin fine particles having a dry solids ratio of 38.5% by weight, a mean volume particle diameter of 0.089 u^m, 
124.7 millimoles of carboxyl groups per 100 g of resin solid content, and a water soluble resin content of 7.7% by 
weight, relative to the total weight of acrylic resin fine particles. Hereinafter, this emulsion is referred to as aqueous 

20 resin composition (D). 

Synthesis Example 5: Synthesis Example of Aqueous Resin Composition (E) 

[0097] 6 g of an ammonia solution, in which 25% by weight of ammonia was included, was added into 100 g of the 
25 aqueous resin composition (B) obtained in Example Synthesis 2 and stirred well to obtain an emulsion of acrylic 
crosslinked resin fine particles having a dry solids ratio of 38.5% by weight, a mean volume particle diameter of 0.089 
Urn, 124.7 millimoles of carboxyl groups per 100 g of resin solid content, and a water soluble resin content of 7.7% by 
weight, relative lo the total weight of acrylic crosslinked fine resin particles. Hereinafter, this emulsion is referred to as 
aqueous resin composition (E). 

30 

Synthesis Example 6: Synthesis Example of Aqueous Resin Composition (F) 

[0098] In a 1 liter four-necked flask equipped with a stirrer, a reflux condenser, a dry nitrogen introduction pipe pro- 
vided with a thermometer, and a dripping apparatus were charged 1 00 g of methyl ethyl ketone, and the temperature 

35 was increased to 80°C. Then, 20 g of styrene, 36.1 9 g of methyl methacrylate, 11 .55 g of acrylic acid, 32.26 g of butyl 
methacrylate, and 2 g of PERBUTYL-0 (trade name for a polymerization initiator manufactured by Nippon Oil & Fats 
Co., Ltd.) were well mixed, and this was dripped over 3 hours. After dripping, stirring was further continued for 1 5 hours 
to terminate the polymerization reaction. Then, 10.9 g of an ammonia solution in which 25% by weight of ammonia 
was included was added into the resulting resin solution, and was stirred well. Subsequently, 400 g of distilled water 

40 was added to obtain an aqueous solution, heated to 30°C, and evaporated the organic solvent and excess water in a 
vacuum to obtain an acrylic water soluble resin, which had a dry solids ratio of 25 % by weight, relative to the total 
weight of acrylic watersoluble resin, 1 60 millimoles of carboxyl groups per 1 00 g of resin solid content., a weight average 
molecular weight of 4000, and Tg of 76°C. Hereinafter, this is referred to as acrylic water soluble resin. 

« Example 1 

[0099] 31 .2 g of the aqueous dispersion of aqueous resin composition (D) obtained in the Synthesis Example 4, 3 
g of "Carbon Black MA-100" (carbon black manufactured by Mitsubishi Chemical Corp.), 17 g of water and 15 g of 
isopropyl alcohol were mixed well. 180g of 1.25mm zirconia beads were added thereto and dispersed therein by a 
50 paint conditioner for 1 hour. Then, the zirconia beads were filtered and removed, to thereby obtain a coating solution 
of the photosensitive composition containing carbon black dispersed therein. 

[0100] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and ihen anodized in an electrolyte containing 
20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film of 2.7 g/m 2 was formed, the aluminum plate was 
55 washed with water and dried to thereby obtain a support. 

[0101] The support was coated with the aforementioned coating solution by using a No. 5barcoater, and was dried 

at 60°C for 4 minutes, lo thereby obtain a lithographic printing plate having a film thickness of 2 p. m. 

[0102] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 



11 



EP 1 157 829 A1 

dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1W, manufactured by Line Denshi Co. P Ltd.). The bore diameter of the laser at an intensity 1/e 2 
of the peak was 17 u, m. After the image exposure, the plate was dipped, using a 1:99 diluted solution of a developer 
for positive PS plates "PD-r (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30°C for 30 seconds to 
5 effect development, and this was washed with water and dried. The sensitivity thereof was 1 80 mJ/cm 2 , and a non- 
image portion was peeled off clearly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C 
and 75% humidity for 15 hours, no change was observed in the development property, and blurs in the non-image 
portion were also not observed. The results are shown in Tables 1 and 2. 

10 Example 2 

[0103] 31 .2 g of the aqueous dispersion of aqueous resin composition (E) obtained in the Synthesis Example 5, 3 g 
of "Carbon Black MA-100" (carbon black manufactured by Mitsubishi Chemical Corp.), 17 g of water and 15 g of 
isopropyl alcohol were mixed well. 180 g of 1.25 mm zirconia beads was added thereto and dispersed therein by a 
*5 paint conditioner for 1 hour. Then, the zirconia beads were filtered and removed, to thereby obtain a coating solution 
of the photosensitive composition containing carbon black dispersed therein. 

[0104] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and this was then anodized in an electrolyte 
containing 20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film of 27 g/m 2 was formed : the aluminum 

20 plate was washed with water and dried to thereby obtain a support. 

[0105] The support was coaled wilh the aforementioned coating solution by using a No. 5 bar coater, and this was 
dried at 60°C for 4 minutes to thereby obtain a lithographic printing plate having a film thickness of 2 u. m. 
[0106] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 

25 nm, maximum power; 1 W, manufactured by Line Denshi Co.. Ltd.). The bore diameter of the laser at an intensity 1/e 2 
of the peak was 1 7 u m. After the image exposure, the plate was dipped, using a 1 :99 diluted solution of a developer 
for positive PS plates "PD-r (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30°C for 30 seconds to 
effect development, and this was washed with water and dried. The sensitivity thereof was 200 mJ/cm 2 , and a non- 
image portion was peeled off cleanly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C 

30 and 75% humidity for 15 hours, no change was observed in the development property, and blurs in the non-image 
portion were also not observed. The results are shown in Tables 1 and 2. 

Example 3 

35 [0107] 28.76 g of the aqueous dispersion of aqueous resin composition (E) obtained in the Synthesis Example 5, 
3.7 g of acrylic water soluble resin obtained in the Synthesis Example 6, 3 g of "Carbon Black MA-100" (carbon black 
manufactured by Mitsubishi Chemical Corp.), 23.54 g of water and 1U g ol isopropyl alcohol were mixed well, 180 g 
of 1 .25 mm zirconia beads were added thereto and were dispersed therein by a paint conditioner for 1 hour. Then, the 
zirconia beads were filtered and removed, lo Ihereby obtain a coating solution of the photosensitive composition con- 

40 taining carbon black dispersed therein. 

[0108] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and then anodized in an electrolyte containing 
20% sulfuric acid at a current density of 2 A/drn 2 . After an oxide film of 2.7 g/m 2 was formed, the aluminum plate was 
washed with water and dried to thereby obtain a support. 

45 [0109] The support was coated with the aforementioned coating solution by using a No. 5 bar coater, and dried at 
60°C for 4 minutes, to thereby obtain a lithographic printing plate having a film thickness of 2 u. m. 
[0110] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1 W, manufactured by Line Denshi Co., Ltd.). The bore diameter of the laser at an intensity 1/e 2 

50 of the peak was 17 u m. After the image exposure, the plate was dipped, using a 1 :99 diluted solution of a developer 
for positive PS plates "PD-1" (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30°C for 30 seconds to 
effect development, and this was washed with water and dried. The sensitivity thereof was 200 mJ/cm 2 , and a non- 
image portion was peeled off cleanly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C 
and 75% humidity for 15 hours, no change was seen in the development property, and blurs in the non-image portion 

55 were not also seen. The results are shown in Tables 1 and 2. 
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Example 4 

[0111] 13 g of the aqueous dispersion of aqueous resin composition (E) obtained in the Synthesis Example 5, 3.7 g 
of an infrared absorption agent represented by the below-described chemical formula, 9.92 g of water and 5.37 g of 
isopropyl alcohol were mixed well. 180 g of 1.25 mm zirconia beads were added thereto and were dispersed therein 
by a paint conditioner for 1 hour. Then, the zirconia beads were fiftered and removed, to thereby obtain a coating 
solution of the photosensitive composition containing carbon black dispersed therein. 



Chemical Formula 1 




[01 12] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and this was then anodized in an electrolyte 
containing 20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film o1 2.7 g/m 2 was formed ! the aluminum 
plate was washed with water and dried to thereby obtain a support. 

[0113] The support was coated with the aforementioned coating solution by using a No. 5 bar coater, and this was 
dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate having a film thickness of 2 n m. 
[0114] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a lest exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1 W, manufactured by Line Denshi Co.. Ltd.). The bore diameter of the laser at an intensity 1/e 2 
of the peak was 1 7 u. m. After the image exposure, the plate was dipped, using a 1 :99 diluted solution of a developer 
for positive PS plates U PD-1" (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30°C for 30 seconds to 
effect development, and this was washed with water and dried. The sensitivity thereof was 170 mJ/cm 2 f and a non- 
image portion was peeled off cleanly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C 
and 75% humidity for 15 hours, no change was observed in the development property, and blurs in the non-image 
portion were also not observed. The results are shown in Tables 1 and 2. 

Examples 5 

[0115] By using the lithographic printing plate obtained in Example 4, an image exposure was performed by means 
of a Trendsetter exposure machine 3244F mounted with a near infrared-ray semiconductor laser {manufactured by 
Creo Products Inc.). After the image exposure, the plate was dipped, using a 1:99 diluted solution of a developer for 
positive PS plates "PD-1" (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30°C for 30 seconds to effect 
development, and this was washed with water and dried to obtain a lithographic printing plate on which images from 
a computer are formed. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C and 75% 
humidity for 15 hours, no change was seen in the development properly, and blurs in the non-image portion were not 
also seen. The results are shown in Tables 1 and 2. 

Comparative Example 1 

[0116] 31 .2 g of the aqueous dispersion of aqueous resin composition (A) obtained in the Synthesis Example 1 , 3 g 
of "Carbon Black MA-100" (carbon black manufactured by Mitsubishi Chemical Corp.), 17 g of water and 15 g of 
Isopropyl alcohol were mixed well. 180 g of 1.25 mm zirconia beads was added thereto and dispersed therein by a 
paint conditioner for 1 hour. However, the dispersion including the aqueous resin composition (A) and "carbon black 
MA-100" was solidified, and a coating solution of a photosenstitive composition containing carbon black stably dis- 
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persed therein could not be obtained. The results are shown in Tables 1 and 2. 
Comparative Example 2 

[0117] 15.58 g of the aqueous dispersion of aqueous resin composition (E) obtained in the Synthesis Example 5, 24 
g of acrylic water soluble resin obtained in the Synthesis Example 5. 3 g of "Carbon Black MA-100" (carbon black 
manufactured by Mitsubishi Chemical Corp.), 16.42 g of waler and 15 g ol isopropyl alcohol were mixed well. 180 g 
of 1 .25 mm zirconia beads was added thereto and dispersed therein by a paint conditioner for 1 hour. Then, the zirconia 
beads were filtered and removed, to thereby obtain a coating solution of the photosensitive composition containing 
carbon black dispersed therein. 

[0118] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone ; and then anodized in an electrolyte containing 
20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film of 2.7 g/m 2 was formed, the aluminum plate was 
washed with water and dried to (hereby obtain a support. 

[0119] The support was coated with the aforementioned coating solution by using a No. 5 bar coater, and this was 
dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate having a film thickness of 2u. m. 
[0120] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1 VV. manufactured by Line Denshi Co.. Ltd.). The bore diameter of the laser at an intensity 1/e 2 
of the peak was 1 7 u m. After the image exposure, the plate was dipped, using a 1 .99 diluted solution of a developer 
for positive PS plates "PD-T (manufactured by Kodak Polychrome Graphics Japan Ltd.) al 30°C for 30 seconds to 
effect development, and this was washed with water and dried. The sensitivity thereof was 1 70 mJ/cm 2 , and a non- 
image portion was peeled off cleanly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C 
and 75% humidity for 15 hours, no change was observed in the development property, and blurs in the non-image 
portion were also not observed. The resulls are shown in Tables 1 and 2. 

Comparative Example 3 

[0121] 31.16 g of the aqueous dispersion of aqueous resin composition (B) obtained in the Synthesis Example 2, 
12.84 g of water and 16 g of isopropyl alcohol were mixed well, 15 g of a carbon black dispersion containing 20% by 
weight of carbon black in water, and 5 g of a polyvinyl acetate solution containing 20% by weight of polyvinyl acetate 
having 98% by weight of hydrolysate Ihereof were subsequently added in this order into the resulting solution while 
stirring, to thereby obtain a coating solution of the photosensitive composition containing carbon black dispersed there- 
in. 

[0122] The surface of an aluminum plate larger than B4 size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and this was then anodized in an electrolyte 
containing 20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film of 2.7 g/m 2 was formed, the aluminum 
plate was washed with water and dried to thereby obtain a support. 

[0123] The support was coated with the aforementioned coating solution by using a No. 5 bar coater, and this was 
dried at 60°C for 4 minutes, to thereby obtain a lithographic printing plate having a film thickness of 2 u. m. 
[0124] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1W, manufactured by Line Denshi Co., Lid.). The bore diameter of the laser al an intensity 1/e 2 
of the peak was 17 u m. After the image exposure, the plate was dipped, using a 1:99 diluted solution of a developer 
for positive PS plates "PD-r (manufactured by Kodak Polychrome Graphics Japan Ltd.) at 30*C for 30 seconds to 
achieve development. However, a non-image portion could not be peeled off cleanly. The results are shown in Tables 
1 and 2. 

Comparative Example 4 

[0125] 5.83 g of a carbon black dispersion containing 15% by weight of carbon black in water, 57.92 g of water, and 
25 g of a polyvinyl acetate solution containing 2% by weight of polyvinyl acetate having 98% by weight of hydrolysate 
thereof are subsequently added into 2.92 g of the aqueous dispersion of aqueous resin composition (C) obtained in 
the Synthesis Example 3 and 8.33 g of water, while stirring, to thereby obtain a coating solution of the photosensitive 
composition containing carbon black dispersed therein. 

[01 26] The surface of an aluminum plate larger than size having a thickness of 0.3 mm was sand blasted by using 
a nylon brush and an aqueous suspension of 400 mesh pumice stone, and then anodized in an electrolyte containing 
20% sulfuric acid at a current density of 2 A/dm 2 . After an oxide film of 2.7 g/m 2 was fonned, the aluminum plate was 
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washed with water and was dried to thereby obtain a support. 

[0127] The support was coated with the aforementioned coating solution by using a No. 20 bar coater, and this was 
dried at 60°C (or 4 minutes, to thereby obtain a lithographic printing plate having a film thickness of 2 u. m. 
[0128] By using this lithographic printing plate, an image exposure was performed, while changing the exposure 
dose by means of a test exposure machine mounted with a near infrared-ray semiconductor laser (wavelength: 830 
nm, maximum power: 1W, manufactured by Line Dcnshi Co.. Ltd.). The bore diameter of the laser at an intensity 1/e 2 
of the peak was 1 7 n m. After the image exposure, the plate was dipped, using water at 30°C for 60 seconds to effect 
development, and this was washed with water and dried. The sensitivity thereof was 1200 mJ/cm 2 , and a non-image 
portion was peeled off cleanly. After the lithographic printing plate was heated in the thermo-hygrostat at 60°C and 
75% humidity for 15 hours, non-image areas colud not be eliminated. The results are shown in Tables 1 and 2. 



Comparative Example 5 



15 



20 



[0129] 9.09 g of the aqueous dispersion of aqueous resin composition (C) obtained in the Synthesis Example 3, 7.5 
g of a polyvinyl acetate solution containing 20% by weight of polyvinyl acetate having 98% by weight of hydrotysate 
thereof, 0.37 g of an infrared absorption agent, 4.55 g of water and 5.37 g of isopropyl alcohol were mixed well. 180 
g of 1 .25 mm zirconia beads wore added thereto and were dispersed therein by a paint conditioner for 1 hour. However, 
the dispersion including the aqueous resin composition (C) and the infrared absorption agent was solidified, and a 
coating solution of a photosenstitive composition containing carbon black stably dispersed therein could not be ob- 
tained. The results are shown in Tables 1 and 2. 



Printing Test 



25 



30 



35 



[0130] An image was inscribed on the lithographic printing plates obtained by Examples 1 to 5 and Comparative 
Examples 2 and 4 using energy amounts of appropriate to the sensitivity of respective lithographic printing plates, by 
using a test exposure machine (wavelength: 830 nm. maximum power: 1 W. manufactured by Line Denshi Co., Ltd.), 
and thereafter, respective plates were subjected to development processing, under the same conditions as in the 
Examples, were washed with water, and were dried to thereby obtain a printing plate. 

[0131] The printing plates obtained in this manner and the printing plate obtained in Example 5 were mounted on a 
printing machine (TOKO 820L: Tokyo Kouku Keiki Co.), respectively, to perform printing tests. Under the conditions of 
printing speed: 3000 sheets/hour, printing paper: Jujyo Diacoat B4, ink: GEOS-G Beni S (manufactured by Dainippon 
Ink and Chemicals, Inc.), dampening solution: NA108W(1:50 dilution, manufactured by Dainippon Ink and Chemicals, 
Inc.), as the printing conditions. 6,000 sheets were printed as a printing test. The results are shown in Table 2. 6,000 
printed sheets obtained thereby did not have any quality problems, arid were excellent. 

Table 1 





Fine Particles of Resin 


Water Soluble Resin 


Anionic Group 
(Mlllimole/100g 
of resin) 


Presence of 
Neutralized 
Groups 


Content (wt%) 


Presence of 
Anionic Group 


Presence of 
Neutralized 
Groups 


Example 1 


124.7 


Yes 


7.7 


Yes 


Yes 


Example 2 


124.7 


Yes 


7.7 


Yes 


Yes 


Example 3 


124.7 


Yes 


7.7 


Yes 


Yes 


Example 4 


124.7 


Yes 


7.7 


Yes 


Yes 


Example 5 


124.7 


Yes 


7.7 


Yes 


Yes 


Comparative 
Example 1 


124.7 


No 


0.3 






Comparative 
Example 2 


124.7 


Yes 


53.8 


Yes 


Yes 


Comparative 
Example 3 


124.7 


No 


7.7 


No 


No 


Comparative 
Example 4 


0 




36.7 


No 


No 



40 



45 



50 



55 
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Table 1 (continued) 





Fine Particles of Resin 


Water Soluble Resin 




Anionic Group 


Presence of 


Content (wt%) 


Presence of 


Presence of 




(Millimole/100g 


Neutralized 




Anionic Group 


Neutralized 




of resin) 


Groups 






Groups 


Comparative 
Example 5 


0 




30.0 


No 


^^^^ 

No 



Table 2 





Sensitivity (mJ/cm 2 ) 


Storage stability 


Printing Test 


Example 1 


180 


Good 


Good 


Example 2 


200 


Good 


Good 


Example 3 


200 


Good 


Good 


Example 4 


170 


Good 


Good 


Example 5 




Good 


Good 


Comparative Example 1 


Application Solution 
Solidified. 




m 


Comparative Example 2 


170 


Development of Non-Image 
Area is not Good. 


Good 


Comparative Example 3 


Development of Non- 
Image Area is not Good. 






Comparative Example 4 


1200 


Development of Non-Image 
Area is not Good. 


Not Good after Printing 
One Thousand Sheets 


Comparative Example 5 


Application Solution 
Solidified. 


m 





[0132] Since the photoscnstitive composition includes the fine particles (a) and the water soluble resin (b) which 
have respectively at least one neutralized anionic group, the photosensitive composition can be preferably used for 
producing the photosensitive layer of the original plate for lithographic printing, in which the images can be inscribed 
by irradiation of laser beam, the loss of images can be prevented, the resolving power and the sensitivity are high, and 
the development property of non-image area and the storage stability are improved. 

[0133] When the aqueous resin composition is produced by adding the basic compound into the fine particles (a') 
having at least one anionic group and having a heat fusion property, the aqueous resin composition can be easily 
obtained, and the content of the water soluble resin (b) can be easily regulated by selecting the kind or the quantity of 
the basic compound used. 

[0134] When the fine particles (a 1 ) of the resin having at least one anionic group and having a heat fusion property 
are produced by the emulsion polymerization, the anionic group or another functional group can be easily substituted 
into the fine particles of the resin, and the Tg can be easily controlled. 

[0135] When the glass-transition temperature of the resin having the heat fusion property is in a range of 50 to 150°C, 
the storage stability is improved, and the fine particles (a) can be melted and fused with each other by irradiation of a 
small amount of energy 

[0136] When the resin forming the fine particles (a) or the fine particles (a') has 35 to 530 millimoles of anionic groups 
per 100 g of resin solid content, the development property of the non-image areas can be improved, and the fine 
particles (a) or the fine particles (a 1 ) can be easily produced. 

[0137] When the fine particles (a) are crosslinked with each other, the printing resistance, the storage stability, and 
the sensitivity can be improved. 

[0138] Since the original plate for lithographic printing is provided with the photosensitive layer using the photosen- 
sitive composition on the hydrophilic surface of the support, the printing plate can be made after laser-inscription 
without preheating, and the sensitivity, the storage stability, and the printing resistance can be Improved. Since the 
image-producing method includes the steps of: inscribing images by using laser beam on the original plate for litho- 
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graphic printing, and developing the images by using a basic aqueous solution or water, printing plates, in which the 
loss of image and blurs in non-image portions can be prevented, and the resolution power of the image area and the 
printing resistance can be improved, can be easily produced. When the laser beam having the maximum strength in 
a range of 760 to 3000 nm is used in the image-producing method, the original plate for lithographic printing can be 
s handled in a lighted room. 

Claims 

10 1. A pholosenstilive composition comprising: 

an aqueous resin composition including fine particles (a) ol a resin having at least one neutralized anionic 
group and having a heat fusion property, and a water soluble resin (b) having at least one neutralized anionic 
group, wherein the water soluble resin (b) is included in a range of 1 to 30% by weight, relative to the total 
is weight of the aqueous resin composition; and 

a substance (c) which absorbs light and generates thermal energy. 

2. A photosensitive composition according to claim 1 , wherein the aqueous resin composition is produced by adding 
a basic compound to fine particles (a') of a resin having at least one anionic group and having a heat fusion property. 

20 

3. A photoscnslitive composition according to claim 2, wherein the fine particles (a') of the resin having at least one 
anionic group and having a heat fusion property are produced by an emulsion polymerization. 

4. A photosensitive composition according to claim 1, wherein the glass-transition temperature of the resin having 
25 a heat fusion property is in a range of 50 to 150°C, 

5. A photosenstitive composition according to claim 1 , wherein the resin forming the fine particles (a) has 35 to 530 
millimoles of anionic groups per 100 g of resin solid content. 

30 6. A photosenstitive composition according to claim 2, wherein the resin forming the fine particles (a') has 35 to 530 
millimoles of anionic groups per 100 g of resin solid content. 

7. A photosenstitive composition according to claim 1 , wherein the fine particles (a) are crosslinked with each other. 

35 8. An original plate for lithographic printing comprising: 

a support having a hydrophilic surface; and 

a photosensitive layer which includes a photosenstitive composition according to claim 1 and is disposed on 
the hydrophilic surface. 

40 

9. An image-producing method comprising the steps of: 

inscribing images by using a laser beam on the original plate for lithographic printing according to claim 8; and 
developing the images by using a basic aqueous solution or water. 

45 

10. An image-producing method according to claim 9, wherein the laser beam has a maximum strength in a range of 
760 to 3000 nm. 
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